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Neuroendocrine Neoplasms 

An umbrella definition that embraces a broad family of neoplasms that 
originate in neural and endocrine structures. 
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Gastroenteropancreatic Neuroendocrine 
Neoplasms (GEP-NENs) 



Neoplastic lesions, composed either by cells with a well-developed NE 
phenotype or by cells with poorly developed but stili recognizable and 
prominent NE features. 
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le cells dispersed in different organs and belonging to th 
called diffuse neuroendocrine system (DNES) . 
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Diffuse Neuroendocrine System 

The neuroendocrine cells dispersed in different organs 



Diffuse Neuroendocrine System 



Regulate, together with the autonomie nervous system and the 
specialized endocrine glands, the digestive function. 



The DNES integrated in the intestinal wall outnumber ali other 
endocrine organs. 
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Quail-Chick Chimeras 

Nicole Le Douarin pioneered the use of quail-chick chimeras to 
study the developmental fate of cells in the bird embryo. 



http://www.sdbonline.org/sites/archive/dbcinema/ledouarin/ledouarin.html 



Endocrine cells, absorptive enterocytes, secretory cells ali derive 
from pluripotent progenitors of the embryonic endoderm. 

Notch signaling pathway that distinguishes the fate of 
secretory/endocrine cells, is very similar to the selection of neural 
progenitors within the neurectoderm. 

Activation of the Notch pathways restriets the number of endocrine 
cells and promotes enterocyte development. 

Proneural genes are required in prospective endocrine cells. 



Notch signaling pathway as a part of a larger "gene 
cassette" to differentiate the fates 

• Neurectoderm splits into two major celi populations: 

• 1 - neuroblasts, that produce the centrai nervous system, 

• 2- epidermoblasts, that give rise to the epidermis 

• In Midgut epithelium, Notch activation favors enterocytes at the 
expense of endocrine/secretory cells. 
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Celi communication through secreted, diffusibile signals, by specialized 
epithelial cells integrated into the epidermis and the intestinal lining, is 
phylogenitcally older than neural transmission. 

As a nervous system was "invented" (cells sending out processes and 
forming specialized synaptic contaets), many of the endocrine cells became 
incorporated into the emerging nervous system. 



An Enteroendocrine Celi - Enteric Glia Connection 

The cornerstone of the perception of f lavor. 




In response they secrete CCK, PYY, potent regulators of appetite. 
73.5% of the peptide-secreting vesicles are contained within an axon-like basai 
process (neuropod), that contains neurofilaments, which are typical structural 
proteins of axons. msaKw 



Evolution of the Diffuse Neuroendocrine 
System - Clear Cells and Cloudy Origins 

Irvin M. Modlin 








The current view 




Neurons and endocrine cells share a common phenotypic program and 


markers. 











TNM for Midgut and Hindgut NET 
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The Information to Extract from a Specimen 



Classification - grading - staging 
address treatment choice 
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Duodenum-Proximal Jejunum 
NENs 



Non-MEN1-associated duodenal NET: 

- gastrin producing NET(46%) 

- somatostatin- producing NET(18%) 

- a small polypoid tumor within the submucosa 

- first part of the duodenum 

MEN1-associated duodenal NET: 

- duodenal gastrin-producing NETs in 25-33% 

- multiple and tiny 



* 47% of gastrin-producing NETs cause ZES 



Parathyroid 
hyperplasia 



10% 



Parathyroid 
hyperplasia 



Pheo- 
chromo- 
cytoma 
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Medullary Medullary 
thyroid thyroid 
carcinoma carcinoma 
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The gastrinoma triangle 




1. Junction of cystic duct and CBD 

2. Splenic vein to SMV (neck of pancreas) 

3. Sweepof the C-loop of the duodenum 




Does Primary Lymph Node Gastrinoma 
Exist? 



Gastrinoma tissue has been found frequently in lymph nodes 
located near the duodenum without a known primary tumor. 



Therefore, it has been suggested that a primary lymph node 
gastrinoma exists. 



Primary Lymph Node Gastrinoma or Occult Duodenal 
Microgastrinoma With Lymph Node Metastases? 




Does Primary Lymph Node Gastrinoma 
Exist? 



Gastrinoma tissue has been found frequently in lymph nodes 
located near the duodenum without a known primary tumor. 



Therefore, it has been suggested that a primary lymph node 
gastrinoma exists. 



NO ! 



Look for Occult Microgastri 



Distai jejunal-ileal NETs 

Terminal ileum 

Single or multiple small sessile nodules, between 1 and 2 cm 
Most are serotonin-producing EC-cell NETs 
Carcinoid syndrome: serotonin effects when tumors metastasize to the liver 



Current therapeutic targets in the neuroendocrine tumor celi 




Molecular pathology-NEN 
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